Lateral functional shift of the mandible: Part II. Effects on gene expression in condylar cartilage.
There is considerable evidence that proliferation and growth in the mandibular condylar cartilage (MCC) might be altered after a change in the postural position of the mandible. However, almost nothing is known about the molecular basis of this response. Using semiquantitative reverse-transcription polymerase chain reaction, we examined the expression of insulin-like growth factor-1 (Igf-1), fibroblast growth factor-2 (Fgf-2), and their receptors (Igf-1r, Fgfr1, Fgfr2, and Fgfr3) in the MCC of 28 day-old rats at 3, 7, and 14 days after placing intraoral appliances designed to produce a lateral functional shift of the mandible. This shift resulted in a transverse rotation of the mandible so that the condyle on the side away from the shift was distracted anteriorly (ie, protruded) from the glenoid fossa, while the contralateral condyle remained in place or moved slightly posteriorly (ie, nonprotruded). Gene expression for 5 of the 6 genes studied was significantly different (P <.05) between the protruded and the nonprotruded sides. In nearly every instance at the 3- and 7-day intervals, mRNA expression on the protruded side compared with age-matched controls was altered in the opposite direction from the nonprotruded side. Especially on the protruded side, the most pronounced differences from the control were evident at 3 and 7 days. In general, the changes in gene expression preceded the alterations in proliferative activity documented previously. These data suggest that alterations in the mRNA expression of Igf-1, Fgf-2, and their receptors might underlie in part changes in MCC proliferative activity after alteration in mandibular posture.